SUMMARY One hundred and forty patients were referred for a clinical evaluation of their eyes, having produced high scores on screening by the Arden grating test (AGT). In these patients 66 % of the eyes were found to be normal, 31 % abnormal, and 3 % indeterminate on clinical examination. Suitable criteria for referral for clinical examination were determined and the recommended scores are: (a) A total AGT score of >80; (b) One or more plates scoring 17; (c) A difference between the two eyes of > 13. With these criteria at least 95 % of the abnormal eyes will be detected. As a screening test the AGT is equal to the Snellen distance visual acuity test at separating the normal group from the abnormal group, and on the recommended criteria the AGT gives a better ratio of false positives to false negatives.
The Arden grating test is a subjective clinical test of visual function introduced in a portable book form by Arden and Jacobsen in 1976.12 The principle of the test is the measurement of contrast sensitivity by sine-wave gratings (Fig. 1) . In this study a standard set of 6 plates in book form were used under controlled illumination conditions. The visual threshold for the gratings was measured for each of the 6 different spatial frequencies. Each eye was tested separately. The test yields a score, and there are many factors which affect this score. Among these are the age of the patient,3-number and form of the plates,34 illumination conditions, and the disease process from which the patient is suffering.1 [3] [4] [5] 78 The value of the AGT as a screening test for use by general practitioners and others is under consideration, and this aspect, as well as the identification of guidelines for clinical use, were the aims of this study.
Materials and methods
A total of 140 patients from the London area underwent a careful ophthalmic assessment at Moorfields Eye Hospital after a screening procedure done either in a general practitioner's rooms or in a general eye clinic. Seventeen general practitioners referred patients.
SCREENING
From an unrecorded number of patients visiting their general practitioners 138 patients were found to score above the screening criteria on the AGT.
Of these, 73 (52.9%) were screened because they presented with an eye complaint, 48 (34 8%)
Correspondence to Robert G. Weatherhead. because they were considered high risk-for example, had hypertension or angina-and 17 (12-3%)
were found on random screening.
The criteria for referral were arbitrarily taken at 
FOLLOW-UP
On the basis of this clinical examination the patient was considered normal, abnormal, or indeterminate. Those patients who had a normal examination but a high AGT score were recalled 2 to 12 months later (average 6 months), and a repeat AGT and visual assessment was done.
There were 71 patients in this group. Fifty-two patients reattended and were found to have different AGT scores, though clinically they were unchanged. Nineteen patients failed 3 times to reattend for follow-up.
Results
Seventy-one patients who were clinically normal but who had high AGT scores were recalled ( Table 2) . Nineteen failed to reattend, 1 had died, and 1 had had a stroke. Fifty-two reattended (104 eyes). Eighty-one were better (by 1-21, average 10), 17 were worse (by 1-28, average 8), and 6 had the same score. Table 3 shows the age distribution of the patients tested and the distribution of the normal and abnormal groups (most are in the elderly age group). Table 4 shows the distribution of the AGT scores and the breakdown of the group into normal and abnormal groups. Considering each of the groups The distribution of Snellen distance visual acuity scores is given in Table 5 . Fig. 2 and Table 6 show that there is a highly significant difference in the separation of the normal and abnormal groups by the Arden grating and Snellen distance visual acuity tests.
A cumulative frequency graph and a table were constructed from the data to show the false positive and false negative rates for the AGT and the Snellen test (Fig. 3 and Table 7 ). A false positive Use of the Arden grating test for screening +16, mean +3-3. These two groups are compared in Fig. 5 and Table 9 .
There are 'grey areas' where the AGT score cannot necessarily be correlated with a detected abnormality for example, in migraine with a transient field defect but no residual damage. In this study 1 patient with a very high AGT score had 6/5 vision in both eyes and normal Goldmann and Friedmann fields. Another example is the presence of fine macular drusen, again with 6/5 vision. The AGT may be detecting an abnormality before that abnormality is affecting other visual function parameters. There were other disease processes which may have affected the AGT score but which could not be confirmed-for example, a diagnosis of suspected vertebrobasilar insufficiency. This is essentially a clinical diagnosis, and proving this would entail angiography with all its inherent risks.
Discussion
When using the total AGT score, to determine the best value to use it is necessary to consider: (i) a clinically acceptable level of false negatives; (ii) the importance of those false negatives; (iii) the rutio of false positives to false negatives. (i) Few guidelines are available in setting an acceptable false negative rate for visual screening, but if the level were set at 5% then the corresponding value for the AGT is 79. The equivalent on the Snellen test is 6/5.
(ii) Table 10 was drawn up to examine those abnormalities missed, to see whether this is critical or not. Three of the patients had conditions which require early investigation, namely, optic atrophy, optic nerve head infarct, and central retinal vein occlusion, and in this regard the value of 79 is too high. However, a lower value would mean the need to examine more people.
(iii) At 79 the ratio of false positives to false negatives is approximately 8:1 for the AGT, and the corresponding ratio for the Snellen is approximately 13:1.
When using the supplementary criteria to aid the detection of abnormal eyes:
(i) Number of plates scoring > 17. The results reflect the overall trend in the total AGT score, that is, the greater the number of high-scoring 35 plates the greater the AGT value and the more likelihood there is of an abnormality. However, 3 out of the 9 false negatives on the AGT score alone would have been detected by this added criterion (Table 10) .
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It should be noted here that in order to make the comparison of AGT and Snellen tests as stringent as possible the patients were considerably encouraged to achieve their best Snellen and AGT acuities, and this involved refraction in many cases (though the AGT result does not greatly depend on refraction. Since most screeners will have neither the time nor the facilities to do this, there is likely to be a difference between their results and those recorded here. With the score obtained by the general practitioner the average difference was 10-3 AGT units in this study (27% of the general practitioner scores were lower, 69% higher, and 4% the same). This means that in testing by a general practitioner the AGT would yield more false positives, and this would tend to counteract any slight difference between the AGT and the Snellen test for screening purposes. Hence there is little to be gained from its use here. However, it would seem logical to use the AGT as a supplementary test in general and special eye clinics, such as retinal, macular, glaucoma, and neuro-ophthalmology clinics.
